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O MM34[1.3.2] - Find transformed functions.
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Section A: Introduction To Transformations

Sub-Section: Image And Pre-Image

Context: Transformations
» Transformation is a super important topic in MM34.
» It sets the foundation for the hardest topic:
Topic: Family of Functions

» Itisimportant to learn the foundations well for future questions!

What do we call an Original Coordinate and a Transformed Coordinate? .

Image and Pre-lmage

» The original coordinate is called the k h 7 e .
» The transformed coordinate is called the |M%£ .

Pre-Image: (x,y)

Image: (x',y")

Space for Personal Notes
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Question 1

It is known that (2,3) transformed into (4,5). State the value of x" and y'.

=5

NOTE: The x’ and y’ notation will be used quite heavily! ’/

Space for Personal Notes
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0

Sub-Section: Dilation

Q
-

Let’s do a quick revision of Dilation!

Exploration: Dilation

» Consider the point below:

N
Vv

» Let's plot the coordinates:

G P1: Dilation by a factor 2 from the x-axis. \": 2 H_

G p2: Dilation by a factor % from the x-axis. v.l":: é 7

P3: Dilation by a fa@ xlz 22

i 1 . '
P4: Dilation by a factor > from the y-axis. x = ’i 2%

G

2

G

2

Dilation

Dilation by a factor a from the x-axis: y’

Dilation by a factor b from the y-axis: x’

ay

bx
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Question 2

Find the image (x’, y") after applying the following transformations to the point (x, y).

Dilation by a facto! 3 Erom the x-axis.
Dilation by a fact@om the y-axis.

7= _’f&
|

= 33—

NOTE: We are applying the transformations on (x,y) not (x’,y"). ’/

Misconception

"Shouldn’t we do the Op@
TRUTH: TransTor, s the same forx andy.

How it is represented on the function is different, however. (More on this later!)

Space for Personal Notes
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O. |

Sub-Section: Reflection ® ‘

Let’s do a quick revision of Reflection! .
( o

Exploration: Reflection

» Consider the point below:

N

Vv

» Let's plot the coordinates:

o
G P1:Reflection inth ‘l‘ = ...y

G P2:Reflection in the y-axis. X¢= ~dc

Reflection

Reflection in the x-axis: y' =

Reflection in the y-axis: x' =

MM34 [1.3] - Transformations - Workbook
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o>
Q)
Sub-Section: Translation ® ‘
Let’s do a quick revision of Translation! .
- ’/
Exploration: Translation |
» Consider the point below:
N
pa N\
AN 7
o
\ 4
» Let's plot the coordinates (ignore the scale):
& P1: Translation by 2 units in the negative direction of the x-axis. ;t‘: X -2
@ P2: Translation by 3 units in the negative direction of the y-axis. g"= U - 3
Translation
Translation by c units in the positive direction of the x-axis: x' = x + ¢
Translation by d units in the positive direction of the y-axis:y' =y +d

MM34 [1.3] - Transformations - Workbook ‘ 7
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Question 3
Find the image (x’, y") after applying the following transformations to (x, y).
Translation by 2 units in the positive direction of the x-axis.

Translation by 5 units in the negative direction of the y-axis.

Kev Takeaways

M The transformed point is called the image and is denoted by (x’,y").
M The dilation factor is multiplied by the original coordinates.
M Reflection makes the original coordinates the negative of their original values.

M Translation adds a unit to the original coordinates.

Space for Personal Notes
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Section B: Transformation Of Points

g >
Sub-Section: Basic Transformation Of Points ®
Let’s try to apply all types of transformations to a point/ .

Question 4 Walkthrough.
Find the image (x',y") after applyi‘r?he following transformations to (x, y).
Dilation by a factor 2 from the x-axis.
Dila‘iioyy a factor 3 from the y-axis.
Reflection in the x-axis.
Translation by 3 units in the negative direction of the x-axis.

Translation by 1 unit in the positive direction of the y-axis.

Space for Personal Notes
;('.-: 3 P, —3 .

c"‘: —2.8'*"_
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Question 5
Find the image (x’, y") after applying the following transformations to (x, y).
Translation by 2 units in the positive direction of the x-axis.

Translation by 1 unit in the negative direction of the y-axis.

Ili!ation by a factor 4 fro@

Dilation by a factor % from the y-axis.

’l = -Bl( x &2 ) Reflection in the x-axis.

t's —4(y )

Question 6 Extension.

Find the image (x', y") after applying the following transformations to (x, y).
Translation by a units in the negative direction of the x-axis.
Translation by b units in the positive direction of the y-axis.

Dilation by a factor ¢ from the x-axis.
Dilation by a factor Z from the y-axis.

Reflection in the x-axis.

NOTE: Order is important! /

» Apply the next transformation on top of everything that has already been done!

MM34 [1.3] - Transformations - Workbook ‘1 0
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O [
Sub-Section: The Order Of Transformations [ ‘

™~ 3‘
Discussion: From the previous question, what happens when the translation is applied first? 'ﬁ'

What is the Order of Transformations the same as?

The Order of Transformation

Order = BODMAS Order

Question 7 Walkthrough.

Consider the poift (x,y) ’Nas transformed into a poi w- the transformation T.

Jennifer thinks the transformation was:
“A translation b on of the x-axis, followed by a dilétion by a factor 2 from the
Meanwhile, David thinks the transformation was:

“A dilation by a factor 2 from the y-axis, followed by a translation by 8 units in the positive direction of the x-
axis.”

x'= 2%+ ¥ E;TquA: De'(_

nits in the positive di

Who is correct? And why?

MM34 [1.3] - Transformations - Workbook ‘1 1
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Question 8
Consider the point (x, y) was transformed into a point (3(x — 1), y) by the transformation T.
Mary thinks the transformation was:

“A translation by 1 unit in the negative direction of the x-axis, followed by a dilation by a factor 3 from the y-
axis.”

Meanwhile, Sam thinks the transformation was:

“A dilation by a factor 3 from the y-axis, followed by a translation of 1 unit in the negative direction of the x-
axis.”

Who is correct? And why?

xl= 3(7(")

[ dova

Duafnv

Question 9 Extension.
Consider the point (x, y) was transformed into a point (@, y) by the transformation T.

@he transformation was: 2&(7( < 2_) = 2071 4 ‘(-_'0\

“A translation by 2 units in the positive direction of the x-axis, followed by a dilation by a factor 2a from the y-
axis.”

Meanwhile, David thinks the transformation was:

“A dilation by a factor 2a from the y-axis, followed by a translation by 2a units in the positive direction of the x-
axis.”

Who is correct? And why? J.em .

MM34 [1.3] - Transformations - Workbook ‘1 2
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~ 3‘
Discussion: If the order is the same as the BODMAS order, how do we change the order of &.

transformations?

= DRT
Gdin = TGoult P

Question 10 Walkthrough.

The series of transformations, “a dilation by a factor % from the x-axis and a translation by 2 units up” yields the
same result as the series of transformations, w a units up and a dilation by a factor b from the x-
T

axis.” Find the values of a and b. e pe—— —
gJ'= 'g U‘f’)—.
€ =c.
L
"l‘: S (‘[‘i’ﬁ") . b,:_jz_

Question 11

The series of transformations, “a dilation by a factor 3 from the y-axis, a reflection in the y-axis and a translation
by 6 units left” yields the same result as the series of transformations, “a translation by ¢ units right, a reflection in
the y-axis and a dilation by a factor d from the y-axis.” Find the values of ¢ and d.

= -3n-6

[

c= 2
d= 3.

xlz 3(x62)

MM34 [1.3] - Transformations - Workbook ‘1 3
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Question 12 Extension.

The series of transformations, “a dilation by a factor 2 from the y-axis, a reflection in the y-axis, a dilation by a
factor 3 from the x-axis, a translation by 6 units left and a translation by 3 units down”, yields the same pesylt as
the series of transformations, “a translation by c units right, a reflection in the y-axis, a dilation by a faciQ rom
the y-axis, a translation k units down, and a dilation by a factor m from the x-axis.” Find the values of

¢, d, k and m.

c=3
afz =2% =6 = ~)(x+3) a=2
= 3§33 = 2y~ k=1
m=3

NOTE: Dilation factors don't change! ﬁ/

Space for Personal Notes
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0

Sub-Section: Interpreting The Transformation Of Points

Q
®

Active Recall: Order of Transformation

Order = BODMAS Order

Question 13
Consider the transformation which maps:
x'=3x—-6
y'=-2(y-2)

a. State the transformations in DRT (Dilation, Reflection, Translation) order.

ed.
= "’6 B‘Jm‘l
wi= Bn-6 6"‘3 by

gl = 7Z4+@, B2 e
Poficn i
€ eft T
b. State the transformations in the translation in ﬁ‘r.; order.
x'=3(x-2) 2 feft
2 dwn T

- -2

ol 3 F“j
{p‘.( ?.fa.u.
24—;#‘. AN

NOTE: Expanding or factorising changes the order of transformation.

4

P

Discussion: Could the order of x and y transformations change?

;‘%

MM34 [1.3] - Transformations - Workbook
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Analogy: James’' Weight &

» James says,

I was 2 kg lighter last year!”

» Did James gain or lose weight over the year?

Factfer .

» Similarly consider;

nl= Nt2-

2

'll—
» Did x increase or decrease by 2?

nread 6q/ 2 .= 2 p.'uu_.

» Itis more evident if we make x’ the subjec

@=x+2
R b —

Interpretation of Transformations
» When the _ AW WG‘ x"and y' are the subject, we can read the transformation M

G x4~ szight

=

» When the abl x and y are the subjects instead, we must read the

transformation in the Qﬁ\g&'@ way.

» This includes the order of transformation!

=x' @ 5 right
e N
NOTE: This includes the order of transformation! /

Space for Personal Notes
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Discussion: Can you all see where this is going?

&

Question 14 Walkthrough.

Consider the transformation which maps:

3x-€ = x'
392 =4 y=4)+

a. State the transformations in DRT (Dilation, Reflection, Translation) order.

b'd3f~\ ¥
0d 5 fer %

6 (eb+

2 d.QM

b. State the transformations in the translation in first order.

q'= §(y-<) o= 3(x2)

2 [(e4t
& Qe

2 g
D"['k f..'n

4= 24! ng@;z_ x-2 =g’

TIP: It is best to make x" and y' the subject before you interpret the transformations.

MM34 [1.3] - Transformations - Workbook
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Question 15
Consider the transformation which maps:
Xx==2x"—5 =3 A4S = =2l
3, '
14g21(\ 3 -zﬂ'g-?‘
y=zy +1
$4-8=4' :
a. State the transformations in DRT (Dilation, Reflection, Translation) order.
Wl
Ds ’ﬁw ®x
5 -y

S left

b. State the transformations in the translation in first order.

q'= 3(q~). wlz =5 (ks
( dowm
S
ol % f~ e (
A

efledt—n—g—

v \>4

Space for Personal Notes
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Question 16 Extension.
Consider the transformation which maps:
x=ax"+b
y=—c@y'—d)
a. State the transformations in DRT (Dilation, Reflection, Translation) order.
a@-e)=xl  ~2yY=qio
=2 =l qlz=Llyed
Dil frowm Y
bil < 'fu» "
Reflecktn tn ¢
% Lt
d “p2

b. State the transformations in the translation in first order.

F sk

< Op)= ~éc1_cd) =y

b (efr
ek dowm

Peflectin tn 2

Kev Takeaways

M Transformations should be interpreted when x’ and y' are isolated.

M The order of transformation follows the BODMAS order.

M To change the order of transformations, we either factorise or expand.

MM34 [1.3] - Transformations - Workbook
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Section C: Transformation Of Functions
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Sub-Section: Applying Transformations To Functions

Let’s now work with Functions!

Transformation of Functions

» Steps:
1. Transform the points.
2. Make x and y the subjects.

3. Substitute them into the function.

» The aim is to get rid of the old variables, x and y, and have the new variables, x’ and y’, instead.

y=fx) -y =fx)

Question 17 Walkthrough.

Apply the following transformations to y = x3.

Reflection in the y-axis.
Translation by 3 units to the right.

Dilation by a factor 3 from the y-axis.

) e IR D e xd ool vl
ot
2) 3= ~%-t 3 1= C'-’g'fg )3
133-‘-3: -
-3 =@ 4= s

MM34 [1.3] - Transformations - Workbook

C




(S0ONTOUREDUCATION

Your turn/

VCE Mathematical Methods %

~

Question 18

Apply the following transformations to the functions below:

a. f(x)=x3

() ﬁ' = 3(_“4.3) Dilation by a factor 2 from the x-axis.
Reflection in the y-axis.

Translation by 3 units to the right.

Dilation by a factor 3 from the y-axis.

2) 2
< 2
|
Hoxe3, gy V]
! X (%43
x=-%¢3, z = (T3R8

y=2 (-%+3)>
b. f(x) =log.(x).

Dilation by a factor 2 from the y-axis.

o 1 .
Dilation by a factor 3 from the x-axis.

9 xl = "(27' ".5)

Translation by 5 units to the left.

1= 39 +3

Translation by 3 units up.

Reflection in the y-axis.

= oy, ()
2 _xf= 2x-F -3 = % y 3) 7 %‘
—nles =2» 3(1(_3) 5y 3(‘!-,3) = {olf ( ﬁf ﬂ‘l)

«5(4‘1?’ =%

5= Jope (75

1= e (EE 45

MM34 [1.3] - Transformations - Workbook
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Question 19 Extension.
Apply the following transformations to y = 2*.
Translation by a units to the right.
Reflection in the y-axis.
Dilation by a factor 3 from the y-axis.
Translation by d units up.
A dilation by a factor 2 from the x-axis.

A reflection in the x-axis.

O -x(: "3(%‘(‘&) @ .
y'= ~ 2(y+d) =2
@ "-2‘3“ = 2Q ‘-‘-;(‘-.:‘-ﬁd

r - ~Ca
=B yef-d | f. 7 E4d

Active Recall: Interpretation of Transformations

» When the new variables x’" and y' are the subject, we can read the transformation directly.
x'=x+5 - 5right

» When the original variables x and y are the subject instead, we must read the transformation in the
opposite way.

» This includes the order of transformation!

x=x"—5 - 5right

MM34 [1.3] - Transformations - Workbook ‘22
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Discussion: Which form is the transformation of x stuck in? x = --- or x’ = ---. Hence, would the
transformation of x be represented as it is, or in the opposite way?

&

CAS

Calculator Tip: Finding Transformed Functions
» Save the function as f(x).
» Substitute the x and y in terms of x" and y'.

» Solve for y!

Question 20 Tech-Active.

Apply the following transformations t@ 2 = 2sin(3x) + 1ED

(Dilation by a factor 2 from th@

I 1 .
Dilation by a factor ~ from the y-axis.
4 £(= '% @ t2

Reflection in the y-axis.

Translation of 2 units right. 'ﬂ( ~2 = -"c"é 2t

ranslation of 5 units down. _q ( x‘sz) < )

0 define forl= 23 (3a) 1o,

2) Towfun y2fo0r 3) ‘(pf m p

\( = 2{(-4(:7‘-?’) ) '-5—

IS— &sin (T2 ™ =2

MM34 [1.3] - Transformations - Workbook
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Sub-Section: Finding The Applied Transformations

o>
¢

Now let’s go backwards!

~

Reverse Engineering

» Steps:

2. Make f( ) the subject.

transformed functions.

1. Add the dashes (‘) back to the transformed function.

3. Equate the LHS of the original and transformed functions to the RHS of the original and

4. Make x" and y' the subjects and interpret the transformations.

Question 21 Walkthrough.

) 3: a2

f=2(%3)%
2') @—: g"

( -~ 2
4. 2

2
Find the transformations required for y = x? to be transformed to y = 2 (T) -1

)

%)

_ EY] _ % (=
1~ =

2<(= yi+|

“‘:' 21-] .

x—-3

2. 2-.

D’o\ZfﬂA’L
M 2 fu &

{ dowr

Br'JW

MM34 [1.3] - Transformations - Workbook
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Your turn! .

Question 22

State a series of transformations (in order) that allow f(x) to be transformed into g(x).

1
a. f(x)=3e* 14 2andg(x) =es**! + 1.

v 9= 30! ¢ 2 3) ':‘.-g".?’.__“l-(. 2tz Fxlx)
'l o )
¢'= eé +1 ¢) -%'%ﬂ:q' 2n-2= 3N
—ca! -k =
4™ o3 o
0l € fum
At
ot — K<) 7
-t _e? -s “r
6 kefv
b. f(x)=(x—-2)3+1andg(x) =2(2x +4)3 - 5.
) g= (x-2)3+] - > = !
y= 02 3 = x2= Al

' I o\3
- 5
’1 20 n+) +) 2'1 e ~‘| +S x-€= '

A grie G X-1= o' BrTIEH

das 3
2 = (2r«) B2 fan
Ml ‘ﬁfwn

1 doun

3 e

Space for Personal Notes
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Question 23 Extension.

Find a sequence of transformations required for y = 3 — 44/4(x + 1)? + 3 to be transformed to

y = 2vVx2 = 2x + 4.
l) Ie 3—};;3‘“)2 +3
y=3-4 Jcaxe2)2+3

y'= 2 [ (=* +3

2|3/
= _ 4 o xl-
Ll S
Y 43l ! 2x43= 2!

ol 5 ‘«. 7
ol 2 fﬁ'g
Refletr tr

2 vr
3rbln./

Key Takeaways

and y.

M We transform the coordinates first, then transform the function.
M To transform the function, replace its old variables with the new ones.

M To find the transformations, simply equate LHS with RHS after separating the transformations of x

Al

MM34 [1.3] - Transformations - Workbook
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Contour Check

Ct

Learning Objective: [1.3.1] - Applying x’ and y’ notation to find transformed
points, find the interpretation of transformations and altered order of

transformations.

The transformed point is called the

The dilation factor is

Key Takeaways

and is denoted by

O O O O O O 0O

Reflection makes the original coordinates the

Transformations should be interpreted when

To change the order of transformations, we either

to the original coordinate.

of their original values.

Translation a unit to the original coordinate.

are isolated.

The order of transformation follows the

order.

Learning Objective: [1.3.2] - Find transformed functions.

O To transform the function, replace its

Key Takeaways

with the new one.

MM34 [1.3] - Transformations - Workbook
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(Reverse Engineering).

Learning Objective: [1.3.3] - Find transformations from transformed function

Key Takeaways

O To find the transformations, simply equate the

transformations of x and y.

after separating the

MM34 [1.3] - Transformations - Workbook
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1-on-1 Maths Consults

What Are 1-on-1 Maths Consults?

>

Individual 30-minute consultations via Zoom with a Contour tutor, where you can ask questions,
clarify doubts, get tips, advice, and support in a one-on-one format.

Complimentary (yes, entirely free) with your Contour enrolment (as long as you're enrolled in a Maths

subject at Contour). You can book up to a week in advance.

SAVE THE LINK. AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link
bit.ly/maths-consults
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